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OI  TWO  HOOQKT  FLICBTfl  0T0  WITS  1008,  HEW  NSC  CO,  JOLT  26,  19*8 

By  J .  BJsrknvs 

Department  of  Meteorology,  OhlYersity  of  California 

at  Los  Angalts 


ms  FBOKEAL  GLOOM 

In  the  oo*po»lte  picture  fro*  t ho  highest  altitude  of  T-h  Bo.  *0  (Fig.  1), 
a  strip  of  flat  clood  (actually  altostratus  and  altectamilus)  can  bo  soon  in 
the  northwest  quadrant,  extending  fro*  the  Rio  Qrande  300  *1  vest  to  Fxagstaff, 
Arisons,  That  cloud  ntrip  osn  bo  identified  as  being  the  r*r isnt  cJ.oad  of 
the  trail  lug  end  of  a  cold  front  free  the  cyclone,  north  of  the  Great  Lakes 
in  Fig.  2.  The  outline  of  the  *ain  areas  of  alto  cloud  and  drras  cloud  aa 
seen  fro*  the  highest  levels  of  ths  rocket  flights  has  boon  entered  on  the  *ap 
In  this  figure. 

In  the  Rio  Grande  valley,  the  southern  sharp  edge  of  the  alto  cloud  sheet 
is  located  near  Socorro,  lev  Mexico,  while  the  acre  irregular  northern  edge 
lies  about  50  al  farther  upriver  in  ths  region  south  of  Albuquerque,  lev  Mexico. 
The  front  cloud  is  thin,  above  holes  and  cracks  at  aany  places,  and  does  not 
see*  to  giro  any  frontal  precipitation.  Bovortholoss,  the  atrip  of  frontal 
cloud  marks  an  important  air-mass  limit  between  subsldant  polar  air  to  the 
north  and  partly  thundery  tropical  air  to  ths  south. 

Presumably  also  of  frontal  origin  are  the  cirrus  clouds,  which  can  be 
seen  to  extend  in  a  tone  near  the  Mexican  border  parallel  to  the  strip  of 
altoetratua-eltocxanilua .  The  tone  of  cirrus  f  oasis  to  cocas  to  an  end  over 


southwestern  Arisons . 
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UP  PCD  FOR  no.  1 

Composite  picture  covering  the  southwest  and  northwest  quadrant, 
ae  eeen  from  the  V-2  near  60  ml  elevation  (about  11 :05  A.M.,  M8T, 

July  16,  1948),  and  another  composite  picture  covering  a  no rth-to-eou th 
strip  from  Wyoming  to  Mexico,  as  seen  from  the  Asrobee  near  70  ml  elevation 
(about  9:^0  A.M.  M8T,  same  day).  Official  U.8.  Bavy-John  Hopkins  tAiivsttsity 
(APL)  photograph. 

Identification  numbers  in  the  upper  composite  ( V — d )  are  as  follows: 

0)  Mexico)  (2)  Gulf  of  California;  (5)  Lordsburg,  Rev  Mexico; 

(4)  Pelocillo  Mountains;  (5)  Gila  River;  (6)  San  Carlos  Reservoir; 

(7)  Mogollon  Mountains;  (ft)  Black  Range;  (9)  San  Mateo  Mountains; 

(10)  Magdalena  Mountains,  ( 11 )  Mount  Taylor;  (12)  Albuquerque,  New  Mexico; 
(U)  8andia  Mountains;  (l4)  Valle  Grande  Mountains;  (15)  Rio  Grande  River; 
and  (16)  Sangre  De  Cristo  Range- 

Identification  numbers  in  the  lover  composite  (Aerobee)  are  as  follows: 
(l)  Mexico;  (2)  Texas;  (3)  Rio  Grande  River  (note  that  this  is  indicated  In 
three  places);  (4)  Ciudad  Juarei,  Mexico;  (5)  H  Paso,  Texas;  (6)  Biggs 
Field  Ansy  Air  Base;  (7)  Franklin  Mountains;  (8)  Southern  Pacific  railroad, 
with  highway  alongside;  (9)  Organ  Mountains;  (10)  Tularosa  Basin;  (ll)  V— 2 
and  Aerobee  launching  sites;  ( 12)  Base  Headquarters/  White  Sands  Proving 
Grounds,  Rev  Mexico;  (l3)  San  Andres  Mountains;  (l4)  White  Sands  National 
Mon.jaent  area;  (15)  Alamogordo  Army  Air  Field;  (lo)  Alamogordo,  New  Mexico; 
(17)  Tularosa,  New  Mexico;  (lD )  Sacramento  Mountain* ;  (19)  Malpais,  or 
ancient  lava  beds;(20)  test  site  for  the  first,  atomic  bomb;  (21)  Albuquerque, 
New  Mexico;  and  (22)  areas  of  Wyoming. 
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For  the  reader  vlt h  access  to  the  ceeqplete  sequence  of  pictures  taken 
fro*  the  Aerobee  (firing  ti mm  9ikj  A.M.,  MBt\  Bad  the  V-2  ( 11:05  A.M. ,  MET) 
the  detailed  description  of  the  frontalr-cloud  clmu,  altocuaulus,  ana,  alto- 
etratue  on  pages  10  through  12  aay  be  useful.  The  study  of  the  pictures 
fro*  lev  altitude  In  conjunction  with  those  froa  the  higher  altitude  is  a 
help  tovurd  the  right  interpretation  of  the  unfamiliar  Look  of  clouds  froa 
60  to  70  alles  el  oration. 

The  distribution  of  the  frontal  cloud,  via. ,  altocuaulus,  altogfcratus, 
and  cirrus,  can  be  understood  froa  an  Inspection  of  the  nape  of  upper  rinds 
in  Fig.  3.  The  line  of  convergence,  ear  king  the  front,  goes  through  New  Mexico 
on  the  14, 000- ft  map  Just  vh ere  the  strip  of  alto  cloud  is  seen  on  the  composite 
photograph  in  Fig.  1.  While  there  la  a  general  afflux  of  tropical  air  to  the 
line  of  convergence  at  8000  ft,  the  flow  picture  is  mo re  ooaplieated  wouth  of 
the  front  at  14,000  ft,  eying  to  the  splitting  up  of  the  subtropical  high 
into  teo  cells,  one  over  northern  Meauoo  ard  one  over  the  Mexican  Gulf.  West 
of  the  Mexican  high,  the  tropical  air  continues  to  fLov  toward  the  front,  thus 
keeping  the  strip  of  alto  cloud,  froa  Flagstaff,  Arisons  to  the  Rio  Qrande, 
narrow  and  well  defined.  Farther  east,  the  tropical  air  parti/  branches  off 
southward  around  the  Mexican  high,  and  what  there  Is  available  of  frontal 
aloud  will  be  thinning  out  sad  spreading  over  a  large  area  (such  as  that  shown 
by  the  northeast-quadrant  pictures). 

The  cirrus  team  through  southern  Ari torus,  and  Hev  Mexico  lies  along  a  line 
of  convergence  between  northerly  and  easterly  winds  on  the  30,000— ft  nap. 

This  line  of  convergence  at  50,000  ft  is  not  the  saas  as  that  shown  at  14,000 
ft  between  the  co^d  high  over  Utah  and  the  were  high  over  northern  Mexico. 
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Already  at  18,000  ft  (not  reproduced) ,  the  sold  high  baa  disappeared,  and  further 
qp  the  «n  high  10  found  to  tilt  northwestward  ao  u  to  U  centered  orev 
northwestern  lev  Mexico  at  30,000  ft.  The  origin  of  the  cirraa  probably  mast 
be  »<nigbt  over  the  front  a  day  or  two  earlier,  when  it  ■oat  hare  bad  the  usual 
high  build-ap  of  oloed  typical  of  rainy  front*.  The  light  northerly  wind*  io 
the  eaat  of  the  30,000  ft  hlgb-preaaare  center  mat  hare  separated  the  cirrus 
frost  the  atngnating  frontal  altocunlua  atrip  over  northam  lav  Mexico  and 
herded  thee  Into  the  aooe  of  poorer genoe  between  northarlles  and  easterlies  at 
the  Mexican  border.  The  westward  rieva  therefore  show  the  clrrua  and  elto- 
cfailua  in  two  parallel  tones  separated  by  a  cloudless  apace  whoae  width  la 
150  to  200  alias.  The  eaat  ward  rieva,  on  the  other  hand,  corer  an  area  where 
in  the  distance  the  altooupnolu*  la  drifting  southward  re  "prefrontal  cloud" 
with  about  the  saoae  forward  edge  as  that  of  the  cirrus. 
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The  cumuli  and  cmalonimbi  are  eagjr  to  nrmgHlTi  Aron  any  rocket  elevation. 
They  font  prefer  ably  over  mountain  range* ,  shereas  the  Large  desert  flat* 
regained  doodle**  at  the  tie*  of  the  rocket  flight*.  There  1*  quite  a 
noticeable  growth  of  all  crvaeulifone  cloud  in  the  interral  between  the  taking 
of  the  Aero  boo  picture*  (9s  ^7  A*M. )  and  the  V-2  picture*  (llr05  A.M.).  Of 
particular  interest  i*  the  different  cloud  grovth  la  the  polar  air  north  of 
the  front  and  the  tropical  air  to  it*  south  and  also  tha  different  naaill  fora 
activity  In  the  various  part*  of  the  tropical  air. 

The  cumuli  north  of  the  front  are  rather  flat,  even  share  they  feed  ca 
the  thermal  convection  over  the  lk,000  ft  peek*  of  tha  Bookie*  north  af  Burango, 
Colorado.  Ho  anvil*  are  to  be  aeen  over  the  entire  area  inert h  of  the  front. 
South  of  the  flxurt  there  ere  eeveral  cwmloniabl,  and  the  cumuli  show  a 
tendency  toward  narrow  tower  fo motion  (aort  dearly  seen  in  the  acuthwset 
hori ton ) ,  which  say  have  led  to  anvil  fora*  later  In  the  day.  The  strongest 
convective  activity  i*  seen  over  Mexico  and  the  western  edge  of  the  Arison* 
plateau  from  the  border  to  flagstaff.  Scattered  thundershower*  were  reported 
over  that  area  at  1130  M0T  and  acre  general  thunderstorm  at  1750  MR.  Bo 
cunulonlabl  can  be  aeen,  and  no  thunderstorm*  were  reported  daring  the  day  over 
the  low-lying  western  part  of  Arlaona  and  shat  eon  be  seen  of  California 
beyond.  Hew  Mexico  ha*  towering  cumuli  and  a  few  cumlonlmbl  over  the  mountain 
range*  close  to  the  front,  but  the  greater  part  of  the  state  south  of  the  front 
1b  cloudless  apart  freon  the  band  w.’  cirrus  aleig  the  Mexican  border  (ihlch  aay 
hide  some  cumulus  underneath).  In  the  eastern  skies,  cumulus  activity  is 
very  sparse.  Ho  cumulus  beads  are  Been  to  pierce  the  altoomulua  level,  except 
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at  great  11  stance  eastward.  That  local  development  can  probably  be  identified 
with  the  showers  reported  at  Abilene  and  fort  Worth,  Texas  (1*00  to  >00  miles 
away),  later  in  the  day.  ISie  southeast  quadrant,  which  is  free  of  altocueulus 
and  cirrus,  except  for  the  noarbj  area,  shows  only  —11  and  scattered  ctsexli . 
Bo  shovars  occurred  in  that  direction  during  the  day. 

The  greet  variation  of  cloudiness  and  cloud  fore  along  a  vest-to-oast 
profile  (fig.  4)  south  of  the  front  can  be  understood  as  the  result  of  the 
"cell  structure"  of  the  sub-tropical  belt  of  high  pressures,  farthest  vest, 
the  Pacific  anticyclone  is  in  its  normal  position  over  the  ocean;  &  vara 
continental  anticyclone  can  be  seen  in  the  maps  of  upper  winds  fro*  10,000  ft 
upward,  with  its  axis  tilting  free*  vastern  Texas  at  10,000  ft  to  northvr  stern 
lev  Mexico  at  >0,000  ft.  finally,  a  third  anticyclone  is  located  in  low  layers 
over  the  Oilf  of  Mexico.  The  air  of  the  Pacific  anticyclone  forms  a  shallow 
cold  wedge  invading  the  California  coastal  strip,  and  the  air  of  the  Oulf 
anticyclone  floras  a  deeper  moderately  cold  wedge  covering  sort  of  Texas . 

Between  the  two  cold  wedges,  the  "continental  tro;  leal  air"  of  the  middle 
anticyclone  occupies  widening  space  with  increasing  elevation. 

The  low  cloud  of  the  Pacific  aunt  icy  lone  is  known  to  be  only  of  stratus 
type.  Above  the  stratus,  the  air  is  kept  very  dry  through  sinking.  The  air 
of  the  western  end  of  the  falf  anticyclone  liee  in  a  wedge  shape  under  that 

i 

of  the  vara  continental  anticodons .  Bie  sloping  boundary  rurfa.ee  between  the 
two  air  masses  (both  tropical)  is  at  the  seme  time  characterised  by  the  change 
from  southerly  winds  below  to  northerly  winds  above.  That  feature  in  the  wind 
field  Is  found  at  lk,000  ft  at  the  Texas  coast  and  tilts  down  toward  0000  ft 
in  the  region  of  the  highlands  of  western  Texas  and  northern  Mexico.  The  air 
space  below  that  tilting  surface  of  discontinuity  is  above  free  ring  temperature, 
sc  that  even  at  the  Texas  coast  no  complete  anvil-capped  shower  clouds  can  flora. 
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I<gckr1  n£  toward  the  Gulf  mtl  ay  clone  fra  the  rookrt  (to  the  right  of  the 
eastward  clmu  on  the  pictures)  very  fev  nanll  ere  seen,  end  they  ere  ell 
of  aoderete  else,  ee  can  be  expected  frcn  Pig.  fc. 

The  middle  anticyclone  cell  in  Pig.  U,  being  wermear  then  thoee  to  the 
vest  end  eaat,  occupies  widening  space  with  height,  end  the  omsulu*  towers  In 
that  space  are  not  hindered  In  their  growth  by  air-oass  boundaries.  All  the 
high-reaching  cuaallforn  clouds  seen  from  the  roehert  belong  to  that  warweet 
subtropical  cell  of  high  pressure.  The  greatest  density  of  cmsnllfora  cloud 
is  observed  over  the  northern  Mexican  highlands  where  no  1st  tropical  air  from 
the  south  is  Injected  below  the  level  st  which  the  vans  antlayclone  begins  to 
appear  ( see  the  9000-ft  sap  In  Pig .  3 ) .  Proa  that  main  region  of  email  u* 
activity,  a  narrow  branch  of  high-reaching  cuaolifons  aloud  extends  along  the 
Mountain  ranges  at  the  western  edge  of  the  Bonora  and  Arisona  high  plateau 
(a  favorable  region  for  convection,  because  of  slope  circulations  between  the 
western  low  lands  and  the  high  plateau).  Parther  east,  inside  the  same  anti¬ 
cyclone  (southern  lew  Mexico),  the  cmsolus  activity  is  weak  or  absent.  This  is 
probably  owing  to  the  fact  that  the  lower  levels  have  beer  Invaded  by  polar 
air  (see  the  8000-ft  aap,  Pig.  3). 

Right  along  the  frontal  strip  of  alto  cloud  fTon  Plag staff  tc  the  Slo 
Grande,  the  oonvectlve  activity  Is  favored  end  breaks  through  the  alto  level 
to  fore  anvil  tops.  Bie  more  diffuse  continuation  of  the  front  east  of  the 
Slo  Grande  Is  not  associated  with  any  ctnsilonlabus  formation  for  severe! 
hundred  miles .  The  distant  cmsulonlabus  formation  toward  Abilene,  Texas,  le 
probahly  at  the  front  or  Just  to  the  south  of  it.  The  converging  flov  at  8000  ft 
(Fi^.  3)  In  that  region  mums  to  Justify  the  cuMulonlmbtts  format  ton  there. 
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The  tilt  of  cumuli  can  b«  seen  to  ladioate  an  Increase  of  vesterllss  with 
height  in  the  polar  air  toward  the  far  northern  edge  of  the  clots!  pasurmmu 
The  ahape  of  the  cumuli  closer  to  the  north  side  of  the  front  indicates  vary 
light  winds  and  little  change  of  wind  vith  height.  South  of  the  front,  the 
cxmu.il  drift  fro*  the  vest  and  dissolve  downwind  fro*  the  mountain  ranges 
over  wh'ch  they  were  formed.  The  tilt  of  the  Aritona  rumnl  onl  *bl  shows  s 
alight  increase  of  southerlies  with  height,  and  the  anvils  of  the  cumlooiabl 
over  Mexico,  due  south  of  the  rochet,  show  increasing  easterlies  with  height. 
These  wind  shears  observed  through  cloud  tilts  would  indicate  temperature 
decrease  both  northward,  westward,  tod  southward  fro*  the  roelret  side.  This 
is  corroborated  by  the  radiosonde  temperatures  in  the  griddle  and  upper 
troposphere  measured  in  the  morning  and  in  the  •  suing  of  the  launching  day. 
Actually,  the  Launching  tool  place  in  a  war*  upper  anticyclone.  Big  Springs, 
Texas,  being  the  warmest  place  at  500  *b  with  a  C .  Fro*  the  center  of 
the  upper  warm  high,  the  cumuloniabl  in  all  directions  should  be  seen  to  tilt 
toward  the  right.  The  distant  ctceuloniabi  due  osurt  do  not  reveal  any  definite 
tilt,  but  apparently  they  are  located  only  a  vpry  little  east  of  the  warmest 
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Is  mmm w/f  -it  -say  be  m&&  -tSat  the/ rocket  picture*  add  &  considerable 
amount  of  interesting  information  to  tha  ordinary  weather-map  analysis,  and 
In  addition,  that  the  acctmulated  knowled&s  fro®  the  naps  helps  fcd  in  the 
nev  pro  blast  of  interpreting  what  vt^ofe  frou  high-level  rocket  pictures .  The 
question  as  to  hov  anch  of  tha  synoptic  picture  can  be  derived  frost  the 
rocket  photographs  alone  has  been  treated  in  the  wain  body  of  the  report. 

It  aay  be  added  that  although  In  the  peasant  paper  the  ordinary  surface  and 
upper-wind  naps  had  to  be  used  to  a  great  extent  to  arrive  at  the  total  picture, 
accumulated  experience  from  sarreral  analyses  by  joint  rocket  and  conventional 
methods  would  make  it  possible  tc  arrive  at  the  right  analysis  by  rocket  pictures 
only. 

The  rocket  pictures  will  certainly  show  all  fronts  quite  wall.  The 
front  discussed  In  this  paper  was  a  very  weak  one,  but  Its  existence  is  clearly 
revealed  by  the  "frontal  arrangement"  of  alto  sod  cirrus  clouds  over  several 
hundred  miles.  Rspe&ted  pictures  at  ’V-hr  intervals  or  less  over  wide  areas 
would  in  aost  cases  errtabllsh  tha  continuity  in  time  and  space  of  each  front 
almost  as  well  as  la  done  by  consecutive  weather  maps.  Sene  difficulties  nay 
be  anticipated,  when  the  background  for  tha  upper  cloud  *  *  not  so  dark  as  that 
provided  by  the  earth.  If  the  ground  la  covered  with  new  anew,  fog,  or  uniform 
low  sheet  clouds  (stratus),  It  eay  at  times  be  difficult  to  discern  the 
pattern  of  medium  and  upper  cloud  against  the  background  cf  equal  whiteness. 
However,  it  c*-n  be  expected  that  this  white  background  will  never  be  entirely 
devoid  of  a  structure  pattern  of  its  own  which  would  present  some  contrast  to 
the  upper  cloud.  Moreover,  the  shadow  of  upper  cloud  thrown  upon  the  lover 
cloud  would  certainly  help  to  give  a  stereoscopic  view  of  the  frontal  cloud 


This  information  has  since  been  published  in  S.  M.  ireen fields,  fynojrtlc 
Moather  Observation  from  Bxtarmse  Altitude,  The  KAHD  Corporation,  Taper  f-tf M, 
February  15,  195^>  (Unclassified) . 


The  vlnd  direction  at  ground  lava!  would  be  vail  Shown  by  the  moke  Tram. 
cities  or  from  Isolated  big  factories.  The  vlnd  at  the  cvmolu*  level  can  be 
observed  clearly  over  Lilly  country,  where  the  hills  sure  source  regions  for 
trails  of  downwind  cveaill.  Over  entirely  flat  country,  that  type  of  vlnd 
observation  night  fail;  bet  the  tilt  of  Individual  cumuli  would  ehov  the 
direction  of  the  shear  of  the  vlnd  which  in  lov  levels  would  ehov  the 
direction  of  the  vlnd  Itself  after  correction  vith  the  known  relationships 
betveen  vlnd  and  vlnd  rt&ear  in  the  friction  layer.  Where  there  ere  cumulo- 
nimbi,  the  vlnA-eheer  observations  are  available  dp  to  about  50*000  ft,  and 
these  give  the  very  useful  Indication  of  the  direction  of  the  hor  Ison  tel 
temperature  gradient  ( ;/)°  to  the  left  of  the  vlnd-eheeu*  vector  in  the  northern 
hemisphere).  In  the  usual  middle-latitude  pictures,  the  vlnd  sheers  would  be 
much  stronger  and  easier  to  observe  than  in  the  case  considered  In  this  paper 
and  would  mainly  point  out  the  normal  tropospheric  decrease  of  temperature 
poleward.  Deviations  from  that  due-certhward  direction  of  the  horlsental 
temperature  gradient  would  ehov  the  location  of  cold  and  warm  tongues,  which 
Is  one  important  feature  of  the  three-dimensional  synoptic  picture. 

The  everlasting  shortcoming  of  the  synoptic  analysis  by  rocket  pictures 
alone  lies  In  the  fact  that  no  quantitative  picture  of  the  pressure  field  1  • 
obtained.  Only  indirect,  and  very  uncertain,  guesses  can  be  made  regarding 
the  depth  of  low-pressure  centers  and  the  change  with  height  of  the  horizontal 
pressure  gradient  (from  the  vlnd  shears).  But  even  in  this  problem,  accumulated 
erperienoe  might  help.  The  observable  change  from  an  open-front  wavs  to  an 
occluded  vortex  (in  a  time  sue  oe  as  ion  of  pictures)  would  tell  about  the 
intensification  of  the  corresponding  low-pressure  center  and  its  growth  up 
to  the  higher  layers.  Or,  as  another  example,  the  "steering"  of  a  small 
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cyclone  by  the  circulation  syrtsn  of  &  larger  one  007  be  synthesized  from  & 
coverage  of  pictures  in  tine  and  apace.  Tom  implication  concerning  the  pressu re 
fl  eld  should  then  be  that  the  cyclone  providing  the  oenter  of  rteering  must 
be  a  00 ld-00 re  one  having  a  greater  depth  of  its  pressure  center  in  higher 
layers,  whereas  the  steered  cyclone  should  be  a  wane-core  shallow  one  having 
a  Moderate  present  pressure  minimum  with  potentialities  for  deepening. 

A  detailed  description  of  the  cirrus  and  the  alto  cloud  as  seen  on 
Aerobes  pictures  (9:*7  A.M.,  MR)  and  V-2  pictures  (11:03  A.M. ,  XBT)  is 
as  follows: 

CMP»  (EXMP6  -  SMB  HPN  VAJgoqi  mMkTKMS 

A  good  view  of  the  cirrus  froa  belov  is  afforded  by  the  Aerobee 
pictures  3,  *,  and  5  (westward),  ID  and  11  (eastward),  12  and  13  (south¬ 
ward),  and  1*,  15,  and  16  (westward),  there  is  no  eirrus  in  the 
northern  sky.  The  next  eastward  views  in  21  and  southeastward  in  22 
show  patches  of  altocumulus  under  the  rockwt  level,  the  cirrus  still 
being  above.  The  following  pictures,  23  through  27,  show  the  traversing 
of  the  cirrus  level  in  views  changing  slowly  froa  southwest  to  vest- 
northwest.  The  cirrus  hsui  a  flat  top.  Pictures  26  through  3^ 
(northwestward)  show  sons  nail  patches  of  distant  cirrus  imbedded  in 
haze.  With  a  temporary  rocket  spin  opposite  to  that  observed  in  the 
beginning  of  the  flight,  pictures  56  through  *0  give  westward  views  of 
nearby  dense  cirrus  seen  froa  above.  I  ext,  the  views  change  back  from 
vert  past  north  to  east,  where  the  eastward  part  of  ths  cirrus  tone  is 
now  seen  from  above  in  pictures  V6  through  56*  The  hai-<s  horizon,  which 
presumably  narks  ths  tropo pause,  1  j  still  well  above  the  cirrus.  In 
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plctur»o  59  and  60,  the  next  southeastward  views  toward  the  mm, 
the  haw  horlron  i ■  sharp  and  probably  net  far  from  the  level  of 
the  rocket.  The  eastward  and  nearby  part  of  the  cirrus  rone  can 
also  be  Been  in  pictures  J2,  75,  74,  86  ,  99,  100,  115,  114,  127, 

108,  l4l,  142,  1H5,  156,  157,  170,  171,  184,  185,  198,  199,  21 2, 

213,  230,  231,  and  232,  but  no  westward  view  is  available  because 
of  the  orientation  of  the  rocket. 

In  the  V— 2  pictures,  the  cirrus  begins  to  appear  on  picture  20 
at  the  left  edge  of  the  w*frt~corthweet  oriented  view.  Picture*  35, 

36,  and  37  are  oriented  more  due  vest  and  ahov  more  of  the  cirrus, 
still  extending  from  the  left  edge.  The  following  pictures  turn  more 
northward,  away  from  the  cirrus.  In  56  through  60,  the  cirrus  some 
to  the  eastward  Is  seen,  already  below  the  rcc-ket  level.  In  91  through 
94,  a  corresponding  view  of  the  westward  part  of  the  cirrus  tone  is 
seen,  very  much  like  the  composite  view  from  the  naxlmsi  altitude. 

1 

The  nearby  and  distant  parts  of  the  western  cirrus  are  seen  again 
In  117  through  121,  146  through  149,  174  through  178,  ®md  201  through 
208,  and  the  eastern  cirrus  is  seen  In  215  through  219  and  227,  228, 
and  229  (end  of  film). 

There  is  a  noticeable  difference  in  the  apparent  whiteness  of 
the  eastward  and  westward  cirrus  whan  seen  from  above.  With  'he  sun 
in  the  southeastern  quadrant,  the  cirrus  in  ths  east  offars  a  better 
light  reflection  than  that  in  ths  vest.  The  cirrus  toward  the  sun  is 
as  white  as  the  water  clouds  (altocumulus  and  cumulus)  below,  whereas 
the  cirrus  in  the  west  appears  greyish  in  comparison. 
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In  the  Aerobee  pic  tart?  •  looking  northward  a cross  White  Sands,  the 
frontal  strip  of  altocwaalus  oan  be  faintly  teen  through  the  haae  in 
pictures  8,  18,  and  19*  In  21  and  22  there  are  nearby  patches  of  alto- 
cuBilu*  belov  the  rocket.  In  the  north  vert  sard  rievs  of  30  through  35» 
soae  distant  patchy  altocuaulus  is  seen,  which  east  belong  to  the 
front.  The  sane  appears  sore  dearly  in  kl  through  kk.  last  of  the 
Rio  Qrande,  in  kk  and  k5  the  altocuaulus  is  also  found,  but  In  swell 
patchy  sheets.  In  the  east-nortneast  riev  in  k6,  altocuaulus  sheets 
are  seen  in  the  distant  left  and  cirrus  in  the  near  right.  The  earn* 
oveep  along  the  frontal  altootseolus  froa  vest  past  north  to  east- 
northeast  is  seen  in  5 3  through  58,  66  through  72,  and  80  through  85* 
With  increasing  height  of  the  rocket,  extensive  distant  sheets  of 
altocuaulus  appear  tovard  the  east  end  northeast  (85),  at  one  place 
toward  the  east  pierced  by  cumulus  heads.  The  higher  pictures  froa 
the  Aero  bet.  add  nothing  essential  to  the  above  survey  of  alto  clouds. 

The  first  frontal  alto  cloud  In  the  V— 2  pictures  be  cones  visible 
behind  the  cwulus  of  the  Black  Range  on  picture  30  but  disappears, 
ovlng  to  the  turn  of  the  rocket  after  >6.  They  reappear  on  38,  where 
a  cunmlonlabus  is  also  seen  to  pierce  the  flat  sheet  of  altoctseulus 
at  the  right  edge  of  the  photograph.  The  saae  cuaulonlabus  is  seen 
in  k6  and  U9.  The  altocuaulus  now  extends  across  the  Rio  Qrande, 
where  It  had  a  break  in  the  Aero  bee  pictures  5  A  hr  before.  The 
contiguous  altocuaulus  belt  now  ends  30  ail  os  east  of  the  Rio  Qrande, 
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and  toward  the  northeaat  only  Urban t  alt©  <neaU.ua  eaa  be  aeen.  the 
north  ©art  ward  view  from  higher  level© ,  In  pictures  79#  QO,  129#  13C, 

158  through  160#  186,  187,  188#  and  22?  through  228#  ahova  vldaly 
scattered  altooaaulue  tut  In  las*  amount  than  cm  the  Aerobee  picture*. 
The  cuaulue  head  piercing  the  altocraealoa  on  Aerobe©  picture  85  haa 
developed  a  large  anvil  (oenter  of  ¥-2  picture  226). 

In  oontraet  to  the  unorganised#  widely  scattered  ©ltocwmlcr  In 
the  nortb-eart  quadrant#  there  it  an  orderly  arrangement  of  altoemlua 
and  altorfcratua  In  the  north  vert  quadrant  long  that  part  ef  the  front 
extending  vert  of  the  Ho  Grande. 


